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LOUDSPEAKER 

This invention relates to a loudspeaker. 
The invention may be said to reside in a loudspeaker, 
5 said loudspeaker comprising a frame, a flat diaphragm 

having a front side and a rear side, the diaphragm being 
suspended from said frame by suspension means, and means 
for driving said diaphragm, said suspension means being 
connected between an outer peripheral portion of the rear 
10 side of said diaphragm and said frame. 

Preferably the suspension means comprises an annular 
member having a wave configuration in radial cross -sect ion, 
said wave configuration comprising two peaks and two 
15 troughs, said membrane being approximately 20 mm in length 
between connection points on said 
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diaphragm and said frame and said peaks and troughs 
having an amplitude of approximately 1.25 nun and a 
distance between peaks of approximately 5 mm. 

Preferably said diaphragm comprises a flat 
5 diaphragm formed from a dense polystyrene material. 

Preferably said driving means comprises a 
magnet and voice coil arrangement mounted on said frame 
and coupled to said diaphragm. 

A preferred embodiment of the invention will be 
10 described in detail ,. by way of example, with reference to 
the accompanying drawings in which: 

Figure 1 is a rear view of a loudspeaker 
embodying the invention; 

Figure 2 is a front view of a loudspeaker 
15 embodying the invention; 

Figure 3 is a cross-sectional view of a first 
embodiment of the invention; 

Figure 4 is a cross-sectional view of a second 
embodiment of the invention; 
20- Figure 5 is a detailed view of 'the suspension 

means using the preferred embodiments of the invention; 
and 

Figures 6 and 7 are views of a further 
embodiment of the invention. 

2 5 With reference to the drawings the loudspeaker 

comprises a frame 10 which may be stamped or pressed from 
a suitable material. The frame 10 includes a base 
portion 12 which is provided with cut-outs 14 and a 
central support section 16 for supporting a magnet 18. 

30 Thd magnet 18 is associated with a voice coil 20 which is 
coupled to a diaphragm 22. The frame 10 is provided with 
an annular wall portion 24 which is generally 
perpendicular to the base portion 12 and the wall portion 
24 is provided with a flange portion 26 which extends 
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generally parallel to the base portion 12 for securing 
the loudspeaker to a support 30 by means of screws or the 
like 32. 

The preferred embodiment of the invention is 
5 particularly adapted for mounting in a roof or a wall and 
the support 30 may comprise a plaster roof, plaster wall 
or polystyrene ceiling tiles or the like. Alternatively, 
the speaker could be mounted in a speaker box. 

The diaphragm 22 is preferably formed from a 

10 dense polystyrene material and is planar in 

configuration. The diaphragm 22 is coupled to the frame 
by an annular suspension member 50 which is schematically 
shown in Figures 3 and 4 and which is shown in correct 
detail in Figure 5- 

15 The embodiment shown in Figure 4 is generally 

the same as that shown in Figure 3 except that the Figure 
4 embodiment is a smaller diameter loudspeaker. 

As is best shown- in Figure 5 the suspension 
member 50 preferably comprises a linen or cotton member 

20. treated with phenolic resin. The suspension member has a 
wavelike configuration' and comprises two peaks and two 
troughs. The length L of the suspension member between 
the point where it is connected to the diaphragm 22 and 
the point where it is connected to the generally vertical 

25 wall 24 of the frame 10 is approximately 20 mm, the 
amplitude A of the peaks and troughs of the wavelike 
configuration is approximately 1.25 mm and the distance B 
between peaks is approximately 5 mm. As is shown in 
-Figures 3 to 5, the wall portion 24 of the frame 10 

30 preferably comprises a first portion 24a which is 

generally parallel to the diaphragm 22 and portions 24b 
which are generally perpendicular to the diaphragm 22. 
The membrane 50 is connected to portion 24a and also to 
the outer peripheral portion 40 of the rear face 41 of 

35 the diaphragm 22* The diaphragm 22 has a sculptured 
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portion 42 and a front face 44 which extends radially 
outwardly of the end portion 40 of the rear face 41 of 
the diaphragm 22. 

The frame. 10, as best shown in Figure 1, and 
5 include mounting slots 60 for mounting equipment such as 
a transformer or the like and can also include rib §2 for 
adding strength. 

With reference to Figures 6 and 7 which show a 
further embodiment of the invention in which the 

10 diaphragm 22 is suspended in an identical way to the 
previously described embodiment. The only difference 
between the embodiments of Figures 6 and 7 and the 
earlier embodiments is the shape and configuration of the 
frame 10.. In this embodiment the frame 10 has a base 

15 portion 12 which has a raised inner section 12' which 
supports a plate 58 and a magnet 18. The base 12 has a 
plurality of circular openings 60 and a stepped 
peripheral portion 64 which leads to a generally vertical 
wall 66. As in the earlier embodiments the diaphragm 22 

20 is suspended by suspension member 50 which is identical 
to that described with reference to the earlier 
embodiments. In- this embodiment the suspension member 50 
is sandwiched between the stepped portion 64- of the base 
12 and the vertical wall 66 which are separate from one 

25 another and are joined by rivets 68. 

Since modification within the spirit and scope 
of the invention may readily be effected by persons 
skilled within the art, it is to be understood that the 
invention is not limited to the particular embodiment 

30 described by way of example hereinabove. 



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A loudspeaker, said loudspeaker comprising a frame, a 
flat diaphragm having a front side and a rear side, the 
diaphragm being suspended from said frame by suspension 
means, and means for driving said diaphragm, said 
suspension means being connected between an outer 
peripheral portion of the rear side of said diaphragm and 
said frame. 

2. The loudspeaker of claim 1 wherein the suspension means 
comprises an annular member having a wave configuration in 
radial cross-section, said wave configuration comprising 
two peaks and two troughs, said membrane being 
approximately 20 mm in length between connection points on 
said diaphragm and said frame and said peaks and troughs 
having an amplitude of approximately 1.25 mm and a distance 
between peaks of approximately 5 mm. 

3. The loudspeaker of claim 1 or claim 2 wherein said 
diaphragm is formed from a dense polystyrene material. 

4. The loudspeaker of claim 1, 2 or 3 wherein said driving 
means comprises a magnet and voice coil arrangement mounted 
on said frame and coupled to said diaphragm. 

5. The loudspeaker according to any one of the preceding 
Claims wherein said frame comprises a base portion and a 
separate vertical wall portion, said suspension member 
being connected to said frame by being sandwiched between 
said vertical wall portion and said base portion and means 
for securing said vertical wall portion to said base 
portion* 



6 . The loudspeaker according to claim 5 wherein said means 
for securing the base portion to the vertical wall portion 
comprises a plurality of rivets. 

7 . A loudspeaker substantially as hereinbefore described 
with reference to any One of the embodiments described with 
reference to the accompanying drawings. 
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